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Faulty posture of the head and spinal curvature are generally recognized as effects of 
ocular anomalies. This paper points out the reverse relation may be true, and the ocular 
symptoms relieved by orthopedic treatment. 

Tilting of the head, high-headedness 
and its converse have long been recog-
nized as products of, or have been 
found in such constant relation to the 
various heterophorias and heterotro-
pias, notably the cyclophorias, as to 
fix the opinion that the cause of the oc-
ular misplacements and torsion, and 
consequently of the cranial malposition. 
was primarily a fault of action of the 
extrinsic ocular muscles and particu-
larly of the obliques. 

Spectacular cures of marked torti-
collis, effected by operating upon these 
muscles in a few cases, further so em-
phasized this1 opinion, that the pos-
sibility of faulty cranial posture, as a 
primary result of marked cranial asym-
metry, or secondary to faults of spinal 
alignment or of actual vertebral lesions. 
acting to produce ocular torsion and 
changed corneal curvature thru com-
pensatory overaction of certain groups 
of extrinsic ocular, muscles in their 
effort to achieve and maintain normal 
spatial orientation, apparently never 
were considered. 

Prior to the inception of our work 
in August 1915, ophthalmic and ortho-
pedic literatures were barren of facts 
dealing with such an association. In 
fact the ophthalmologist limited his 
notions of ocular mechanics to the or-
bit, while the orthopedist rarely went 
above the1 seventh cervical vertebra, 
from which point he usually dropped 
a plumb line in spinal examinations. 

Our interest in this problem arose 
from having seen projectile wounds of 
the cervico-dorsal spine with frank 
ocular symptoms; from a case of acute 
glaucoma j n which the first symptom. 
acute cutting pain in the cervico-dorsal 
region, was so agonizing as to mask 
the ocular lesion, or symptom, tempo-
rarily ; from observing that obvious and 

gross skeletal deformity seemed more 
prevalent among cases of manifest 
squint than among ordinary eye cases 
and, finally, from noting that the sub-
occipital and nuchal aching which ac-
companied many of the more marked 
refractive and muscular faults very 
often did not yield to the most accur-
ately prescribed lenses or to muscle 
training, but were often temporarily 
relieved by cervicakjnassage or manip-
ulation. 

A chance discussion of some of these 
facts with Dr. Charles L. Lowman, a 
capable orthopedic suirgeon, revealed 
the fact that he had noted improve-
ment or relief of eye symptoms in 
patients coming to him for such remote 
static lesions as fiat foot, hip disease 
and, more frequently, cervico-dorsal 
lesions. "Pulling," "drawing" or "burn-
ing" sensations in the neck and back 
were common complaints among the 
last class, and were more pronounced 
during or after sewing, reading, writ-
ing, typing or watching moving-pic-
tures, activities which require stabiliza-
tion of the head, or shoulder-girdle 
fixation (essential to the use of the 
hands in any finely coordinated work) 
or both, as an essential to intense ocu-
lar fixation, thus putting strain on all 
the muscular and Jigamentous attach-
ments and structures involved in main-
taining head balance and in fixing the 
shoulder-girdle. 

W e knew that only about ten per 
cent of all individuals could be classed, 
posturally, as belonging to the "ideally 
normal type." It was estimated that 
emmetropia and normal muscle balance 
existed in about an equal per cent of 
individuals and the parallelism seemed 
suggestive. Further, lateral and an-
tero-posterior deformities of the spine 
are very common, anatomic pecu-
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liarities are frequent in the cervical re-
gion and cranial asymmetry is the rule. 

It seemed logical to assume, there-
fore, that not only could spinal curves 
and rotations be evolved compen-
satorily in the mechanics of balancing 
unequally weighted cranial halves upon 
the spine, but also that faults of cra-
nial posture, such as tilting and high-
headedness, could be the compensatory 
postural result of spinal bends and tor-
sions due to unilateral leg deformities 
and faults in pelvic alignment, as well 
as to original lesions of the spine. We 
assumed, further, that the eyes could 
be involved in these skeletal defects; 
first thru reflex irritation, stretching or 
pressure upon the. cilio-spinal sympa-
thetic center and pathways, a relation 
to be detailed in a subsequent paper 
(American Encyclopedia of Ophthal-
mology, Vol. XV, Spinal Affections); 
and secondly thru compensatory action 
of the extrinsic ocular muscles produc-
ing compensatory heterophorias and 
heterotropias and presumably chang-
ing the corneal curvature by their novel 
and unequal efforts to put and to keep 
the world right side up. 

We believed it logical to hold that 
certain ocular muscles might become 
shortened by adaptation, in the same 
manner that the peronei in the leg 
shorten when the internal muscles 
stretch and let down under the in-
crease weight caused by a disturbed 
line of gravity and that there was no 
reason why a tilted pelvis, for instance, 
should not produce compensatory 
changes in the eye structures as it will 
in foot structures. 

On these assumptions several hun-
dred consecutive eye cases were con-
trasted with the consecutive cases of 
postural defects appearing at the Crip-
pled Children's Guild. In the former 
group, naturally, nothing like a full 
orthopedic examination, with the pa-
tient stripped, was possible. At first 
merely the binocular and monocular 
ductions were taken, together with the 
usual refractive findings, but later the 
fixing eye for distance and near was 
determined, the ocular torsions, the 
gross features of cranial and facial 
asymmetry were observed, as well as 

the location of a plumb line passing thru 
the external occipital protuberance and 
the position and degree of head-tilting, 
rotations and other cranial malposi-
tions. 

It was quickly found that among the 
cases which were without doubt pri-
marily orthopedic, such as infantile par-
alysis, hip disease, tubercular disease of 
the spine etc., gross ocular muscle 
defects and irregular astigmatism, 
of notable degree, occurred in the pro-
portion of about 3.2:1, when compared 
with the consecutive eye cases, the 
comparable cases among which, almost 
without exception were frankly out of 
skeletal alignment. A standard of over 
3 degrees of left or right hyperphoria, 
of over 3 degrees of exophoria or eso-
phoria, exophoria for near of 10 or more 
degrees and esophoria for near of any 
degree were taken as an empirical but 
practical basis for comparison. Left 
hyperphoria occurred in 72 per cent of 
the orthopedic cases and 61.5 per cent of 
the eye cases; and the characteristic 
ocular imbalance associated with the 
obvious postural imbalance was that of 
left hyperphoria; exophoria for distance 
and increased exophoria for near, due 
to weakness of the left internus, the 
right eye fixing both for distance and 
near, the left diverging at near, and 
the left eye showing torsion or cyclo-
phoria. In the eye group it was seen 
that the great majority of patients com-
plaining of suboccipital or cervical or 
brachial pains showed more or less ob-
vious postural faults and a muscle bal-
ance corresponding to that of the char-
acteristic orthopedic case. Every case 
of hyperphoria above five degrees in 
both groups showed more complicated 
head tilting and rotation, more obliquity 
of the shoulder-girdle and more marked 
spinal curves and rotations, than were 
to be found in the cases of lesser ocular 
inbalance. 

Our first conclusions from the work 
begun in 1915 were reached in 1917. 
Orthopedic results in cases.of serious 
deformities are obtained thru patient 
muscular, ligamentous and nervous re-
education, and when our results ap-
peared sufficiently suggestive to war-
rant publication, as well as to estab-
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lish priority, Dr. Lowman, in February 
1918, submitted the main orthopedic 
fiindings and the hypotheses then 
reached, in the form of a candidate's 
thesis to the Committee on Member-
ship of the National Orthopedic Asso-
ciation. This paper appeared in the 
American Journal of Orthopedic Sur-
gery, Dec. 1918, p. 459-492 with the 
title "The Effect of Faulty Skeletal 
Alignment Upon the Eyes." 

Risley (Amer. Jour, of Ophthal., 
May 1918, p. 357) is reported to have 
made a study of a number of cases of 
decided cranial and facial asymmetry. 
Hatters forms were made of many of 
these and the grotesque distortion 
which these* forms showed was fre-
quently coincident with such marked 
facial asymmetry as a relatively flat or 
even concave zygoma on one side 
paired with a large convex one on the 
other, and with much variation in the 
distance of the eye from the median 
plane. This variation of the location 
of the eyes in the orbit, in the form of 
the globe, in the length, line of direc-
tion and point of origin and insertion 
of the extrinsic ocular muscles were 
considered by Risley to be large factors 
in producing the refractive defects and 
muscular imbalances noted in these 
cases. Risley made no observation of 
associated postural defects of cranio-
spinal alignment. 

Stevens (N. Y. Med. Jour., Aug. 17, 
1918), writing on "Right Handedness 
in Its Relation to Visual Conditions," 
correctly interprets the unsymmetric 
shape of the skull as the direct effect 
of the over development of the motor 
area of the left cerebrum to correspond 
with the racial prevalence of dextrality. 
In infancy there is bilaterality of cor-
tical movements which wrongfully un-
dergo suppression in the infantile pe-
riod as the result of prevalent racial 
training. Repeated examinations show 
that the cranial asymmetry which re-
sults produces a distortion of the left 
orbit, the upper arch of which is pushed 
out, thus changing the axis of the 
cavity and, as measured by the clin-
oscope, leading to a left cyclophoria, 
a fact wholly in accord with our clinical 
findings. In some cases Stevens noted 

a right cyclophoria or a cyclophoria of 
each eye, and finds that such devia-
tions usually occur in the left handed 
or ambidextrous; or in those who were 
left handed or ambidextrous when 
young, but whose natural and instinc-
tive manuality had been forced into 
dextrality to accord with popular opin-
ion and action. Stevens accurately 
concludes that the lack of symmetry 
of ocular position associated with the 
cranial asymmetry, leads naturally to 
imperfect symmetry of action and to 
imperfections of binocular vision. He 
finally urges that ambidexterity be en-
couraged, a conclusion which, in our 
opinion, ought to be broadcasted with 
epigrams to the effect that "An un-
equal brain development makes an un-
even mind" by which the idea may be 
popularized. Stevens made no observa-
tion of associated cranio-spinal align-
ment. 

Verwey (Amer. Jour, of Ophthat., 
Sept. 1918, p. 677) reports the correc-
tion of heterophorias of low degree 
thru inclinations of the head. 

De Kleijn (Archives neerlandaises 
de Physiologie, tome 11, p. 644, 1918) 
shows that in the rabbit, alterations in 
the posture of the neck, especially of 
the two upper segments, provoke and 
maintain definite posture of the eye-
balls. From the experiments, accom-
plished by extirpating the otic laby-
rinths, Sherrington (Brain, London, 
Nov. 1918, p. 332-343), in a masterly 
deductive paper on "Observations on the 
Sensual Role of the Proprioceptive Nerve 
Supply of the Extrinsic Ocular Muscles," 
reaches the conclusions that "sensory 
impressions of the neck posture have 
probably to be added to the factors 
implicated in visual imperceptions of 
orientation as regards verticality and 
inclinations thereto," the other factors 
concerned in spatial orientation being; 
1, the retinal proprioceptive; 2, the 
muscular sense derived from the pro-
prioceptive nerve supply of the extrin-
sic ocular muscles; and 3, otic labyrin-
thism. Sherrington emphasizes the 
fact that spatial perceptions are by no 
means purely visual but are rather 
"visuo-musculo-labyrinthine," the af-
ferent nerve fibers in the extrinsic ocu-
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lar muscles yielding sensory impres-
sions which are the basis of perception 
of postures and movements and which 
aid the proprioceptive nerves of the rest 
of the body, and especially those of 
the "gravitational labyrinth" in regis-
tering the attitude of the whole body 
and its relation or orientation to the 
vertical. 

The logical practical deduction from 
Sherrington's work, which we feel 
justified in making in view of the 
abundance of our clinical proof, is that 
when one leg of this proprioceptive 
quadrangle is defective the others take 
up the increased burden of maintain-
ing or attempting to maintain normal 
spatial orientation, or yield under the 
added effort. Thus an altered state of 
the muscles supporting the shoulder-
girdle, neck and head, by deviating the 
head from verticality, may produce an 
altered static state of the extrinsic mus-
cles of the eyeball, which causes altered 
muscular sensation in maintaining the 
eyeballs in their new postures. We 
believe that this altered sensation may 
evidence itself in any leg of the quad-
rangle by symptoms such as actual 
visual (retinal) tire, muscular imbal-
ance, or actual equilibrial (otic) dis-
order. 

The stimuli which evoke compen-
satory muscular action and altered sen-
sation in the extrinsic ocular muscles 
appear to be both gravitational and 
visual (retinal), and represent an at-
tempt to keep the world right side up 
and in line with visual perspective 
realized as correct Jiru prior experi-
ences. The converse deduction may 
explain the difficulties evoked by the 
correction of gross refractive defects 
for the first time late in life. Here both 
muscle sense and visual sense) have 
long united in the assumption that 
their faulty muscle pulls and imperfect 
vision were normal and their reeduca-
tion to a realization of normal orienta-
tion is often impossible. 

Returning to the question of the 
origin of many of these deviations from 
normal: The racial training which as-
sumes, erroneously, that dextrality 
rather than the inborn state of ambi-
dexterity is the correct state of man, 

causes the relative enlargement of the 
motor area in the left hemisphere. 
This occurs during the plastic years of 
the infantile period when there is no 
bar to the consequent enlargement of 
the left side of the cranium which, in be-
ing more capacious than the right, and 
heavier of content, leads to asymmetry 
of the orbits, of the face, of the posi-
tion of the eyes in the orbits and of the 
muscular distribution and action, the 
last being partly the result of the or-
bital asymmetry and partly the result 
of faults of spinal and hence of general 
posture. 

For purposes of skeletal mechanics 
the skull must be considered as a ter-
minal vertebra whose unevenly dis-
tributed weight is superimposed upon 
the atlas and axis and to balance which 
there has commonly been developed a 
long total left lateral spinal curvature 
which is as normal to all dextrous in-
dividuals as the corresponding long 
right total postural curve is to the sini-
strous. In scoliosis studies the more 
common of these curves, the "total left 
postural" or "functional" curvature has 
been considered merely as an uncom-
pen sated curve due to relaxation, habit, 
overweighting, etc.; whereas, in fact 
we have what should be classed as a 
right cranio-cervical, left dorso-lumbar 
curvature, in strict orthopedic nomen-
clature. 

Where there is bodily symmetry, or 
where all the forces making for asym-
metry balance, the result is a vertical 
orthophoria, it being assumed in this 
entire consideration that no pathologic 
conditions as nasal sinus disease and no 
truly congenital anomalies exist to com-
plicate the situation. 

The lateral muscular balance we 
consider in the main the result of cra-
nial, orbital and facial asymmetry as 
affecting the relative positions and 
musculature of the eyes and there is 
no doubt, from our demonstrations of 
complete ocular muscular readjust-
ments to normal of lateral imbalances 
following spinal realignment, that cra-
nial posture with regard to verticality, 
whether purely of spinal or of cranial 
origin, or the product of both, is the 
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activating factor in this, as in most head tilt which yielded a vertical and 
ocular imbalance. lateral orthophoria as the sum of all 

The relation of the shoulder-girdle the forces. 
to these problems is both close and in- In a large series of orthopedic cases 
teresting. The shoulder-girdle may be under treatment, correct shoeing, cor-
considered for purposes of the median- seting, bracing, massage, spinal manip-
ics involved, as being slung from the ulation, hydrotherapy, head suspension 
neck and occiput by the trapezius and and gymnastics; led in a few months 
the deeper muscles, these muscles fix- to several years, to a correction or 
ing the girdle in all finely coordinated beneficial modification of low degrees 
work of the hands and arms, fixing the of muscle imbalance of all sorts, as well 
neck during all visual concentration, as to a lessening of astigmatism in 
and being concerned in the sensory im- some cases and to its complete cure in 
pressions of neck posture as regards to five. 
verticality. In the dextrous the greater The largest class of patients whose 
weight of the right shoulder and arm symptoms have previously been most 
causes this to sag, drooping the right distressing and most discouraging, be-
side of the shoulder-girdle. The left cause hitherto almost unrelievable, is 
shoulder rises correspondingly, while that showing from 2 to 6 degrees of 
the head tilts or rotates (uncomplicated exophoria at distance, exophoria for 
tilting is almost unknown) to produce near of from 9 to over 20 and usually 
a left hyperphoria or, if the tilting Variable, adduction equal to or often 
exactly compensates for the shoulder- less than abduction, frontal, suboccipi-
girdle alteration, a vertical orthophoria. tal and nuchal aching, provoked by 
Hence the vertical ocular balance must close work and usually worse the fol-
be considered the product of the cranio- lowing day, soreness at various points 
spinal curves and the shoulder-girdle along the spine and with an increase 
position, according to the presence and in general nervous symptoms which 
degree of dextrality or sinistrality. has long since, unhappily, placed this 

Other factors modify or complicate large and important group of cases 
this common relation such as the faulty among the psychasthenics. Some of 
head postures which are beyond ques- these cases have little or no refractive 
tion the result of intrinsic heteropho- error, tho the majority show compound 
rias, if such a term may be coined to hyperopic astigmatism of moderate to 
identify those due to muscular defects considerable degree. Excluding am-
inherent in the position, distribution blyopia ex anopsia and visual disparity 
and action of the extrinsic ocular mus- due to accidents, the right eye is, for 
cles by virtue of congenital or occu- the most part, the fixing eye both for 
pational faults, as opposed to the distance and for near, the left eye di-
heterophorias which are demonstrably verges when test objects are brought 
the result of original faults of skeletal near, the left eye is the higher, and its 
posture. Among such skeletal changes axis is tilted (cyclophoria, or the posi-
we find those due to unilateral leg de- tive declination of Stevens), all of these 
formities and faults in pelvic align- being in line with the observations 
ment, and the various spinal deformi- previously noted in connection with 
ties associated with faulty postural structural faults of the left orbit, of the 
habits or the results of spinal pathol- musculature of the left eye and of 
ogy. In not every such case, however, general cranio-spinal asymmetry. A 
are ocular anomalies found, as in the careful orthopedic examination, shows 
case of a woman of 47 with tubercular that, with hardly an exception, these 
disease of the right hip dating from cases occur in connection with abnor-
childhood, who wore a shoe raised mal spinal twists and rotations, espe-
two inches, but whose spinal curvature dally cervico-thoracic, with irregular 
caused by the unequal length of the and painful impingements of normal 
legs, was fully compensated by this or of abnormally broad lateral proces-
shoe, by other curves above and by a ses, with overlapping impingements of 
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the posterior spinous processes in cer-
vical lordosis, with arthritic enlarge-
ments of the articulations, fibrositis and 
periarticular thickenings due to liga-
mentous strain and trauma, cervical 
ribs, etc. Nearly all of these cases 
show muscular spasm and soreness, 
over the points of mtfscular and liga-
mentous insertion which are being un-
duly stretched as the effect of faulty 
skeletal alignment. A common fault 
is the lateral bending with rotation 
which occurs in scoliosis, where lateral 
and antero-posterior deviations of the 
shoulder-girdle exist with so much 
stretching of the brachial plexus as to 
cause brachial pain and incorrectly 
termed "brachial neuritis." The ocular 
disturbance so often associated is prob-
ably partly due to the reflex effect 
continuously produced in the cervical 
sympathetic. 

In most of these cases the true rela-
tion between cause and effect is clearly 
shown by the more or less prompt re-
lief to nervous, spinal and ocular symp-
toms which follows corrective orthope-
dic measures. In many cases where 
the abduction is weak the relief is dis-
tinctly accelerated by appropriate 
prism exercises, fixation exercises for 
improving the near balance, graduated 
reading and careful visual hygiene. In 
a few cases complete relief has not been 
obtained from these corrective meas-
ures. Possibly here the general post-
ural asymmetry is excessive, and the 
uneven cranial weight and the uneven 
shoulder weight and action combine 
with occupational habits to maintain 
the postural fault to a degree.* 

Two practical points of ocular hy-
giene arise from this investigation: 1. 
In the cases which develop symptoms 
referred to the neck on close ocular fix-
ation, attention should be given to cor-
rect seating, and to such cranio-cervi-
cal support and consequent relaxation 
that contraction of the erector spinae 
group cannot be maintained stiffly or, 
at least can be minimized. 2. In those 
cases where occupation demands ocular 
fixation combined with intense shoul-
der-girdle fixation, such as in sewing, 
reading and typing and especially when 
without arm support, the symptoms are 

often induced more by the weight of 
the hands, forearms and arms drag-
ging upon the trapezius and keeping it 
contracted, than by the process of 
shoulder-girdle fixation alone. Here 
again the relief can be obtained by re-
laxation gained by correct seating, cor-
rect posture, by voluntary relaxation of 
the back and neck and especially by 
providing chairs with arms to relieve 
the shoulder-girdle of the pendant 
weight. Herein also lies the great 
value of the reading stand or rack 
which allows complete shoulder-girdle 
relaxation and permits the reader, as 
well, to assume a completely relaxed 
posture of head and spine. 

The writer presents this elementary 
work, with all of its obvious imperfec-
tions, in the belief that a new point of 
attack and a means of prevention are 
shown against conditions, the persist-
ence of which has been a source of dis-
credit to ophthalmology, no less than 
to medicine as a whole. 

Finally, the assistance and inspiration 
of Dr . Charles L. Lowman in this work 
are hereby acknowledged. 

CONCLUSIONS: 1. We have established 
the first practical therapeutic connec-
tion, if not the first postural connec-
tion, between cranial asymmetry and 
spinal curvature. 

2. We have made the first demon-
strations that the common faults of 
head position, hitherto ascribed solely 
to faults of action and distribution of 
the extrinsic ocular muscles, often may 
be due to structural skeletal faults orig-
inal in the lower extremities or spine; 
which affect the eyes thru their in-
fluence upon head posture, as well as 
thru their effect upon the cilio-spinal 
sympathetic center and the sympa-
thetic pathways. 

3. For the purpose of skeletal me-
chanics the head must be considered 
as a great terminal vertebra which as-
sumes compensatory postures in the 
case of postural defects original in the 
extremities and spine, and gravita-
tional postures due to its own imbal-
ance on the spine, unless fully balanced 
by compensatory spinal curves. 

4. Excluding conditions orginating 
from diseases, the basic skeletal faults 
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deemed responsible for many func-
tional defects in the eyes and nose and, 
for much ocular and cranial pathology, 
are those arising from asymmetry of 
the cranium in connection with the ra-
cial prevalence of right handedness and 
the less common left handedness. From 
this asymmetry spring orbital distor-
tions, and alterations in the positions, 
muscular distribution and muscular ac-
tions of the eyes, the left eye being 
mainly affected thru its proximity to 
the larger left cerebral hemisphere and 
the large left cranial fossae, and left 
hyperphoria, cyclophoria and left ad-
ductor weakness being the common 
muscular defects. From this common 
origin come also asymmetry of the 
facial bones, of the shape, position and 
ease of drainage of the nasal sinuses, 
and faults of the bony and cartilaginous 
septum, of the hard palate, the jaws and 
teeth. 

5. To balance the unsymmetrically 
placed weight of the head on the spine 
long, lateral, compensatory curves of 
the spine are developed. These are ex-
aggerated or further complicated by 
the effect of dextrality or of sinistrality 
in uncompensated shoulder-girdle de-
viations, which induce further changes 
in the posture of the head, thus neu-
tralizing or exaggerating the cranial 
posture which would otherwise have 
resulted. 

6. These faults of cranial posture in-
fluence the proprioceptive functions of 
the extrinsic ocular muscles, the retina 
and the muscles of the neck, and un-
doubtedly put more strain upon the 
labyrinthine mechanism in their efforts 
to readjust the ocular position with re-
gard to verticality, or spatial orienta-
tion. 

7. Stabilization of the head on the 
neck and shoulders is almost as essential 
to all intense and prolonged ocular fixa-
tion as the more limited action of the ex-
trinsic ocular muscles. Stabilization of the 
shoulder-girdle is equally an essential, 
when finely coordinated manual work is 
the object of the ocular attention. Strains 

of this stabilizing system thru its over-
use, and especially in the presence of 
spinal faults and uncompensated shoul-
der-girdle deviations, produce the dis-
tressing suboccipital, cervical and bra-
chial symptoms incident to reading and 
to many occupations. 

8. Severe ocular imbalance is found 
more commonly amcfng cases which 
are primarily orthopedic than among 
average eye cases. Cranio-spinal post-
ural defects are found almost uniformly 
in the eye cases complaining of sub-
occipital and nuchal aching and are, 
in the main, capable of relief or cure by 
methods of relaxation and by appro-
priate orthopedic and ophthalmic pro-
cedure. As a result of such treatment 
we have noted the lessening and dis-
appearance of ocular muscle imbalance 
and, in a few cases, the lessening or 
disappearance of corneal astigmatism. 
(Our original investigation was limited 
to the relation of postural and eye-
muscle defects; and it is likely that com-
plete comparisons of the corneal astig-
matism before and after alignment 
would have given a much higher num-
ber showing astigmatic changes.) • 

9. The logical applications of our 
work to preventative medicine are, (a) 
Ambidexterity must be insisted upon 
during the infantile period and the plas-
tic, developmental years. This will 
produce not only the symmetric de-
velopment of the cerebral hemispheres, 
but is the means of symmetric de-
velopment of the cranium and of the 
superficial and deep components of the 
face. In this way developmental mal-
positions of the orbits, the eyes, the 
nasal cavities, jaws, teeth and spine 
will be prevented and the pathology 
which has its foundation in these early 
defects will be avoided. 

(b ) The prevention of ocular faults 
resulting from faulty spinal alignment 
lies, obviously, in the early recognition 
of the spinal defects by the pediatrist 
and by those responsible for our school 
hygiene, and in their cure in youth by 
the orthopedic surgeon. 




